Recovery from major depressive disorder is difficult, particularly in patients who are refractory to antidepressant treatments. To examine factors that regulate recovery, we developed a prolonged learned helplessness depression model in mice. After the induction of learned helplessness, mice were separated into groups that recovered or did not recover within 4 weeks. Comparisons were made between groups in hippocampal proteins, inflammatory cytokines, and blood brain barrier (BBB) permeability. Compared with mice that recovered and control mice, non-recovered mice displaying prolonged learned helplessness had greater hippocampal activation of glycogen synthase kinase-3 (GSK3), higher levels of tumor necrosis factor-a (TNFa), interleukin-17A, and interleukin-23, increased permeability of the blood brain barrier (BBB), and lower levels of the BBB tight junction proteins occludin, ZO1, and claudin-5. Treatment with the GSK3 inhibitor TDZD-8 reduced inflammatory cytokine levels, increased tight junction protein levels, and reversed impaired recovery from learned helplessness, demonstrating that prolonged learned helplessness is reversible and is maintained by abnormally active GSK3. In non-recovered mice with prolonged learned helpless, stimulation of sphingosine 1-phosphate receptors by Fingolimod or administration of the TNFa inhibitor etanercept repaired the BBB and reversed impaired recovery from prolonged learned helplessness. Thus, disrupted BBB integrity mediated in part by TNFa contributes to blocking recovery from prolonged learned helplessness depression-like behavior. Overall, this report describes a new model of prolonged depression-like behavior and demonstrates that stress-induced GSK3 activation contributes to disruption of BBB integrity mediated by inflammation, particularly TNFa, which contributes to impaired recovery from prolonged learned helplessness.
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Introduction
Major depressive disorder, which afflicts nearly 17% of people in the United States, is defined by the presence of multiple debilitating symptoms and by their prolonged duration (Kessler et al., 2005) . Stress is a common precipitating factor of depression, and stress is often used to induce rodent models of depression (Kessler, 1997; Pariante and Lightman, 2008) . These rodent models are evaluated by depression-like behaviors because rodents are not thought to experience the equivalent of major depressive disorder (Gould and Gottesman, 2006; Nestler and Hyman, 2010) .
One robust rodent depression model is learned helplessness, in which rodents are exposed to uncontrollable and inescapable mild foot shocks as the aversive stimuli (Chourbaji et al., 2005; Maier and Seligman, 2016; Vollmayr and Gass, 2013) . Upon subsequent exposure to foot shocks with escape freely available, rodents that display learned helplessness fail to leave the foot shock chamber. Learned helplessness is considered a behavioral model of depression, particularly involving despair and a coping deficit in response to stress, because it is accompanied by changes typical of depression, including decreased brain regional levels of serotonin, norepinephrine, dopamine, and brain-derived neurotrophic factor (BDNF), decreased home cage activity, elevated corticosteroid levels, increased rapid eye movement during sleep, and displays of other depression-like behaviors, such as impaired social interactions, anhedonia, and increased immobility in the tail suspension and forced swim tests (Chourbaji et al., 2005; Henn and 
